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INTRODUCTION 
 

Pebrine is a protozoan disease of the silkworm, Bombyxmori L. 
caused by Nosemabombycis Naegeli (Protozoa; Microsporidia). 
It was first recorded in France during 1845 and later spread to 
Italy, Spain, Syria and Romania. Pebrine diseases were 
responsible for the collapse of the French and Italian silkworm 
industry 1865 (Dasagupta, 1950). The name pebrine was coined 
by De Quadrefagues (1860) because of appearance of pepper
like spots seen on the diseased larvae in advanced stage of 
infection. The disease is known as KATA or MATHA KATA 
in Bengali and as GANTU or GANTU ROGA in Kannada. 
 

The disease incidence was higher during the beginning of 
winter season (October-November) followed by rainy season 
(July-September) and the incidence was least in summer season 
(March-May). Correlation analysis showed that the incidence 
was correlated positively with humidity and negatively with 
temperature. The most frequent source of infection is through 
ingestion of the food (mulberry leaves) contaminated with 
spores of the parasite by silkworm. The common method and 
route of infection is through the mother moth 
transmission) Ishihara R, (1965). Also, the disease is to some 
extent transmitted from one generation to the next through the 
external contamination of eggs by spores (Transovum 
transmission). The disease incidence varies with seasons,
temperature and humidity appear to play some role on the 
incidence. The disease prevails throughout the year. The 
percentage of infection is more during July to March (73.6 to 
78.9° F) at Mysore and less during April to June (78.4 to 83.3° 
F). In Karnataka pebrine incidence was 2.32 per cent of the 
total disease occurrence  
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ABSTRACT 

Pebrine caused by Microsporidianstrain Nosemabombycis N ageli is the most important. Infectious 
disease causes severe economic loss in sericulture. Disease incidence was noticed higher during the 
beginning of winter season (October-November) followed by rainy season (July
incidence was least in summer season (March-May). The disease has become in
morecomplex as more number of microsporidian strains / species infecting silkworms are being 
identified from India among them most disastrous of all is Nosemabombycis
pebrine disease. Therefore, an attempt has been made to review the literature on microsporodiosis of the 
silkworm B. mori L. 

Pebrine is a protozoan disease of the silkworm, Bombyxmori L. 
Naegeli (Protozoa; Microsporidia). 

It was first recorded in France during 1845 and later spread to 
Italy, Spain, Syria and Romania. Pebrine diseases were 
responsible for the collapse of the French and Italian silkworm 
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Biodiversity of Pebrine 
 

The disease causing microorganism was first observed in the of 
silkworms and was given the name "Hematozoid" 3. Naegeli 
(1857) named the pathogen it as Nosemabombycis.
Thomson (1960) and Sprague (1977) while listing 
microsporidian infections to insects the following was 
indicated. 
 

phylum; protozoa 
order;   microsporidia 
family; nosematidae 
genus;   nosema 
species; bombycisNaegeli (1857)
 

Protozoa injurious to mulberry silkworm, Bombyxmori L. 
exhibit   considerable biodiversity and this group includes 
Sporozoa, but the most disastrous of all is Nosemabombycis 
which causes pebrine disease.
pathogenic than Nosema sp.MIl, the former causing
disease and more mortality to early instar compared to thelatter 
instarSingh T, (2003). Similarly, Pleistophora sp. Caused 
chronic disease with less mortality than 
Eventhough all the three regions of midgut are preferred, in 
distal end of midgut the percentage spore germination was more 
in N. bombycis followed by Vairimorpha sp. M 12 and 
Pleistophora sp. (Tanada, T., 1963)
 

Infection Cycle 
 

The basic sources of infection for pebrine pathogen are 
transovum transmission and oral 
of food i.e., mulberry leaf through various means.).
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Table 1 Pathogenicity of different microsporidia infecting 
Bombyxmori L. (Shabir Ahmad Bhat., 2013) 

 

Microsporidian isolate 
Pathogen

icity 
Spore form 

Spore size (mm) 
Length Breadth 

N. bombycis High Oval 3.8 2.6 
Nosema sp. M11 Low Oval 3.9 1.9 
Nosema sp. M12 Low Ovo-cylindrical 4.5 2.0 
Nosema sp. Lbms Low Ovo-cylindrical 4.36 2.14 

NIK-2r High Oval 2.7 1.6 
NIK-4m Low Oval 3.6 2.8 
NIK-5hm Low Oval 5.0 2.1 
NIK-5d High Ovo-cylindrical 5.0 3.1 
NIK-1pr High Ovo-cylindrical 5.41 2.85 
NIK-1Cc Low Ovo-cylindrical 4.60 2.77 

NIK-1Cpy High Oval 4.60 2.85 
NIK-1So High Ovo-cylindrical 4.96 2.61 
NIK-1Dp Low Oval 5.26 2.79 
NIAP-6p - Oval 4.27 2.40 
NIAP-7g - Oval 5.00 2.50 

Microsporidian sp. S1 High Oval 4.60 1.01 
Microsporidiansp - Ovo- cylindrical 1.73 2.92 

 

When spores of N. bombycis were ingested by silkworm, spores 
germinates in midgut , the inner part of the spore lost its affinity 
and small sporoplasm discharged from the spores developed 
into large ovoid cells with two nuclei and a vacuole. Basically 
two types of spores produced in infect silkworm (Tatsuke, 
1971). 
 

1. Primary spores; with thick cell wall short polar tube, 
which are non-resting spores. After germination by 
protruding germ tube to neighbouring cells, 
disseminates the infection with in the host. 

2. Environmental spores; with thinner polar tube and 
these are resting stage. Having long polar tubes 
involved in horizontal transmission discharges through 
the casting of skin and fecal pellets of silkworm.    

 

The ingested sporoplasms were grown in the peri trophic 
membrane and microvilli of the midgut become trophozoite 
later divides to produce schizonts by binary fission or multiple 
fission were observed at 48 h and spore formation wasat 96 h 
pi.  Histological observations on silkworm orally infected in the 
2nd instar with N. bombycis spores revealed that after 24 hour 
Nosema cells occurred only in the granulocytes. The parasites 
developed into round acidophillic cells (APC) in vesicles in the 
granulocytes and were released into the blood stream which 
entered the muscle layer of the midgut in 48 hours. 
 

Cytoplasm of midgut epithelial cells, silkgland cells and 
malpighiantubules cells were found to contain APC and empty 
vesicles at the distal end nearthe basement membrane and 
young mature sporoblasts had developed into spores in 96 hour. 
At this time large parasitic cell appeared in granulocytes and 
were liberated into the haemocoel. Change of relation between 
infectivity and filament evagination of debilitated spores of 
Nbombycis revealed that per'os infection with Nosema spores 
was normally performed by filament evagination.  Though the 
microsporidian restricts to the cytoplasm of the target cell, 
occasionally it invades the nucleus also.Midgut formed the 
primary site of infection and binucleate round dividing 
schizontsMalpighian tubules formed the second site of infection 
followed fat bodies, muscle fibres, silk glands and gonads 
(Ananthalakshmi et al., 1994) 
 

Symptoms 
 

Lack of uniformity in egg shape, reduction in egg size and 
weight, eggs being laid in clumps, poor egg attachment, high 
percentage of unfertilized, dead eggs, infection at the second 

and third instar and in the grownup larval stage, exhibited 
symptoms as wrinkled silkworms, i.e., after feeding, larvae of 
the different instars show wrinkled skin with rusty colour; 
spotted silkworm ie., black pepper-like irregular spots 
appearing on the body mostly on the caudal horn  and lateral to 
the prolegs are the symptoms. In moths diseased moths may 
develop clubbed wings, developed wings not spreading; moths 
with vesicles or black spots on wings, being dull, naked moths 
without abdominal scales, moths not showing mating instinct, 
discolouration of abdominal scales and shedding of scales from 
wings and body are also observed (Srikanth.,1986). 
 

Histopathology 
 

Malpighian tubules were more susceptible to the attack than 
any other tissue. In various tissues, the damage may be due to 
infection of muscles and nerves causing disturbance of their 
normal function rather than direct contact.  When the pathogen 
invades the muscle, the tissues may be softened and liquified34. 
The parasite can also multiply within the layers of the 
integument.  
 

As the protozoan multiplies, the cytoplasm within the host cell 
may disappear slowly. The nucleus is rarely invaded. Severe 
infection of fat results in poor energy turnover and death of 
larvae or pupae may result. Infection of silkglands causes very 
poor synthesis of silk fibroin. Localization of pathogens in the 
muscular and nervous systems causes the disturbance to 
functioning of organs which leads to disorganization (Devaiah., 
1973) 
 

Management 
 

 Two rounds of effective disinfection of rearing house 
and appliances may have to be ensured once 
immediately after cocoon harvest 5 per cent bleaching 
powder solution. 

 Timely elimination of lepidopterous defoliators of 
mulberry in the mulberry gardens may help to a great 
extent in checking the possible spread of pebrine 
pathogen from mulberry gardens to the rearing houses.  

 Bed cleaning at regular intervals.  
 Providing optimum spacing, temperature, ventilation 

and relative humidity to the worms during rearing.  
 Timely picking of pebrinised worms and their 

destruction by dipping in 3 per cent formalin.  
 Forced ec1osion may be achieved in grainage by 

exposing some seed cocoons of each lot to a 
temperature of 30 - 32° C which enables the moths to 
emerge 1 to 2 days earlier compared to the normally 
preserved seed cocoons. The early emerged moths are 
used for pebrine spore detection. This avoids further 
spread of the disease.  

 Prompt burning of pebrinisedlayings, moth residues 
after mother moth examination and used male moths to 
prevent further contamination.  

 

Mass mother moth examination 
 

The method of mass pebrine inspection of moths was adopted 
in Japan for the first time in 1968. In mass pebrine inspection 
14-30 moths are crushed together and spores are separated from 
this mass. However, with this method, infection of a single 
moth among the mass results in the rejection of all eggs laid by 
the group of moths. Therefore, this method can be used only in 
the country where there is less possibility of the incidence of 
pebrine disease (Mukherji, N.G., 1912.). 
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In mass pebrine inspection a large number of moths (20-30) are 
crushed together in a mixer with 80-90 ml of 0.5 per cent 
K2C03 solution. Then the moths are ground and centrifuged at 
9000-10000 rpm for 2 min for spore liberation from tissues. 
The crushed material is allowed to stand for 2 min and filtered. 
The filtrate thus collected is centrifuged at 260 rpm for 3 min. 
The sediment is suspended in 2 ml of 2 per cent KOH solution 
if dry moths are used and in case of green moths a small 
quantity of 0.15 per cent KOH is added to the sediment which 
is put on a microscopic slide for microscopic examination 
(Geethabai et al., 1985). Using automatic equipment called 
Hirano moth testing machine that has a grinding, a washing and 
pouring unit and a centrifuge, has been developed at Japan 
using which in a day of 8 hours about 500 samples can be 
tested. 
 

An Improved Method for the Detection of Pebrine 
(Nosemabombycis N.) Spores in Silkworm (Bombyxmori L.) 
 

In research laboratory method 
 

The N. bombycis, collected from diseased silkworms, were 
propagated in Bombyxmori as per the method of Undeen 
(1997). Infected moths (20-30), in sterilized water in 0.5% 
potassium carbonate (K2CO3) solution, were crushed in a 
mortar and pestle to separate spores from host tissues. The 
suspension was filtered twice through absorbent cotton and 
washed 2-3 times in endotoxin free (E.F.) water. Then 
suspension was centrifuged at 5000 rpm for 10 min. and 
sediments treated with 2% potassium hydroxide (KOH) 
solution. The Nosema suspension was layered over percoll 
cushions and centrifuged at 12000-15000 rpm for 30 min. in an 
RC5C high speed refrigerated centrifuge (Sorvall) with 
swingout-rotor (SH-MT12) to obtain purified Nosema spores. 
Neubaurhemocytometer (German Fine Optik) with Thoma-
Zaiss counting slide was used to count Nosema spores under 
compound microscope (15 x 40X) for determining the 
concentrations (Undeen, 1997). 
 

Improved mother moth examination method 
 

For the examination of mother moths, the standard method of 
Fujiwara (1984) was followed. The eggs laid by the apparently 
healthy pebrine-free mother moths were used for the production 
of nucleus (P1) and reproductive (P2) seed. Twenty moths were 
taken in a mixie cup and 80 mL of 0.6% K2CO3 solution was 
added to it. Mixture was grinded and homogenized for 1-2 min. 
at 6000-8000 rpm. The homogenate was allowed to settle for 3-
5 min. in a beaker and un-macerated tissues and debris were 
separated and discarded by decantation. Bottom liquid was 
carefully filtered through thick layer of clean muslin cloth. The 
filtrate was re-centrifuged for 3 min. at 3000 rpm, the 
supernatant solution decanted and sediment dispersed in a few 
drops of 2% KOH solution over a cyclomixer. Two smears 
from each sample were examined under phase contrast 
microscope (15 x 40X). The intensity of infection was 
estimated on the basis of the number of spores/field (Fujiwara, 
1984). 
 

Delayed mother moth examination method 
 

For delayed mother moth examination method (Sing et al., 
2004), the moths after oviposition were collected in groups in 
perforated cardboard boxes/covers and preserved in an isolated, 
well-ventilated room at 25-30ºC for a period of 3-4 days and 
examined under microscope (15 x 40X) at 4 days interval. 

Moths were examined as per the procedure described above 
(Sing et al., 2004). 
 

New methods using powder formulation of antibiotic and 
fungicide mixture 
 

Live larvae/pupa/moths were taken in sterilized 5 mL 0.6% 
K2CO3 solution and crushed in a mortar and pestle to separate 
spores from tissues. The suspension was filtered through 
absorbent cotton and followed by muslin cloth once when 
sample size was 1-2 larvae/pupae/moths and twice if the sample 
size was 3-10 larvae/pupae/moths. The suspension was kept at 
room temperature (25-33oC) for 30 min. when sample size was 
1-2 larvae/pupae/moths and for 1 hr when sample size was >2 
larvae/pupae/ moth. The suspension was decanted when sample 
size was <2 larvae/pupae/moth or centrifuged at 2600 rpm for 5 
min. followed by 2 washing in distilled water when sample size 
was >2 larvae/pupae/ moths. The sediment was mixed well with 
5 mL 0.8% KOH to dissolve fat body. Then sediment waskept 
at room temperature for 30-60 min. and refrigerated at 5±3ºC 
for 6 hr. The chilled suspension was then washed twice by 
either decantation or centrifugation at 3800 rpm for 5 min. in 
E.F. water. The sediment was mixed well with 2 mL distilled 
water. A powder formulation of Ambistryn-S (broad spectrum 
antibiotic preparation of streptomycin sulphate) and Transco 
Trichostar (bio-fungicide preparation of Trichodermaviridae) 
(25 mg each in 5 mL preparation) was added to the suspension 
and shaken well or short spun by cyclomixer for 1 min. to mix 
the sample well. The suspension was kept at room temperature 
(25-30oC) for 15-30 min. and then in a refrigerator at 5±3ºC for 
3-24 hr to check the germination and growth of bacteria or 
fungi. The chilled suspension was then either decanted or 
centrifuged at 4800 rpm for 8-10 min. and washed in distilled 
water. The suspension was examined under microscope (600-
1000X) and if any pebrine spore was noticed the whole sample 
was destroyed by dissolving the suspension in 5% formalin or 
bleaching powder solution. The suspension may be stained with 
Nigrosin (10%) for spore identification. 
 

CONCLUSION 
 

Microsporidian strain Nosemabombycis Nageli is the most 
important. Infectious disease causes severe economic loss in 
sericulture, so there is a need to develop well standardised 
control measure at P1,P2,P3,P4 level a to eliminate the disease 
incidence on rearing bed, research needed through 
immunological defence way. 
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